Enhancement of angiogenesis through stabilization of hypoxia-inducible factor-1 by silencing prolyl hydroxylase domain-2 gene.
Hypoxia-inducible factor-1 (HIF-1) plays a central role in cellular response to hypoxia by activating vascular endothelial growth factor (VEGF) and other angiogenic factors. Prolyl hydroxylase domain-2 (PHD2) protein induces the degradation of HIF-1 by hydroxylating specific prolyl residues. Therefore gene silencing of PHD2 by RNA interference (RNAi) might increase the expression of angiogenic growth factors and, consequently, neoangiogenesis through the stabilization of HIF-1alpha. In this study we have shown that the specific silencing of PHD2 is sufficient for stabilizing HIF-1alpha and increasing its transcriptional activity, resulting in the increased expression of angiogenic factors including VEGF and fibroblast growth factor-2 (FGF2). Moreover, when PHD2-siRNA vector was used, the increase in VEGF secretion was observed for as long as 18 days after transfection. In vitro treatment of human umbilical vein endothelical cells with conditioned medium from PHD2-siRNA vector-transfected NIH3T3 cells was shown to increase cell proliferation. Also, in vivo angiogenesis was observed in mice implanted with Matrigel plugs mixed with NIH3T3 cells transfected with PHD2-siRNA vector. These results indicate that PHD2 silencing induces expressions of multiple angiogenic growth factors by stabilizing HIF-1alpha, and that the implantation of cells transfected with PHD2-siRNA vector is sufficient to enhance angiogenesis in vivo. In the light of these findings, PHD2 silencing by RNAi might offer a potential tool for angiogenic therapy.